A two-dimensional harmonic oscillator, when rotated by the oscillator frequency, generates Landau-like levels. A further cranking results in condensates and gaps resembling the fractional quantum Hall effect. For a filling fraction ν = p/q, with q odd, the model predicts that the gap is proportional to n e /pq, where n e is the electron density of the sample. This agrees well with recent experimental data. Qualitative arguments for the success of the model are given. 73.20.Dx, 73.50.Jt, 21.60.Cs Typeset using REVT E X 1
, with p = 1, 2, 3, ... 8 , the occupancy is p times the number of states. Furthermore Fig.2 illustrates that the gaps for this same sequence are governed by the right-angled triangle abf . At the end-point, ν = 1/2, however, the degeneracy of the level again matches the occupancy.
Comparison with the experimental data 7 can be made directly by noting, from the triangle abf in Fig.2 , that the model gaps∆ are proportional to (ν − 1/2). Since ν = hc |e|B n e for a sample with electron density n e , it follows that∆ should vary linearly when plotted against 1/B. This is shown to be the case in Fig.3 , where the magnitude of the negative intercept on the y-axis (arising from the finite width of the levels 7 ) plus the experimental ∆ may be interpreted as∆. This plot is to be contrasted with , where C is a dimensionless constant. This procedure of replacing the energy unithω c by something proportional to the Coulomb term will be justified presently from the dynamical model. From Fig.2 , it then follows that the FQHE gap at ν = p/q is given by∆
where n e = ν/(2πl 2 0 ). That the gap is proportional to the quantity ne pq
, is another prediction of the model. This is tested in Fig.4 , where the experimental data are seen to obey this relation over a wide range of It is important to remember that in a single-particle Hamiltonian (likeH of Eq. (2)), quantum gaps and classical periodic orbits are closely linked 12 . The classical equations of motion of a particle are easily obtained fromH, and may be expressed in a compact form in terms of the variable z = x + i y : fall on a single straight line. The notation is the same as in Fig.3 .
